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400 WEST MAPLE ROAD A detection system for a Washroom device evaluates outputs 
SUITE 350 from an active sensor and a passive sensor to determine 
BIRMINGHAM, MI 48009 (Us) Whether to activate the device (e.g., operate a valve in a sink 

or a lavatory). The active sensor has a transmitter that directs 
a light beam to a selected Zone and a receiver that detects 

(73) Assignee: Delta Faucet Canada Whether the light beam is re?ected back to the sensor. The 
passive sensor detects changes in a temperature signature 

(21) Appl. No.: 11/011,410 around the Washroom device. A controller evaluates the 
outputs from both the active sensor and the passive sensor to 

(22) Filed: Dec. 14, 2004 determine hoW to operate the Washroom device. 
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DUAL DETECTION SENSOR SYSTEM FOR 
WASHROOM DEVICE 

TECHNICAL FIELD 

[0001] The present invention relates to sensor systems for 
Washroom devices. 

BACKGROUND OF THE INVENTION 

[0002] Automatically operable touchless Washroom 
devices, such as lavatories and sinks, are becoming increas 
ingly common, particularly in facilities having public Wash 
rooms. Touchless Washroom devices alloW users to avoid 
touching contaminated surfaces to operate the devices. 
These devices usually incorporate one or more sensors that 
detect a person’s location and/or movements. A control 
system then operates a valve or other Washroom device 
component based on the sensor output. 

[0003] Currently knoWn touchless devices incorporate dif 
ferent kinds of sensors. Active sensors, such as active 
infrared (IR) sensors, may be used to sense the presence of 
a person near the Washroom device by transmitting a light 
beam (e.g., an IR beam) and detecting Whether the beam is 
re?ected back to the sensor. If a person is near the sensor, the 
light beam Will re?ect off of the person’s clothing back to the 
sensor. Different materials and different surface textures, 
hoWever, re?ect light in Widely varying different Ways. For 
example, shiny fabrics tend to re?ect light more than matte 
fabrics. Some fabrics even tend to absorb light, making it 
di?icult for an active sensor to detect the presence of a 
person at all. Moreover, various surfaces, such as shiny tile, 
tend to re?ect light beams back to the sensor, potentially 
causing the sensor to erroneously detect the presence of a 
person near the Washroom device. 

[0004] Although systems incorporating tWo or more sen 
sors are knoWn in the art, these systems either use different 
sensors to sense a person’s presence at different Zones and/or 

distances, to detect a person’s presence in different types of 
light conditions (e.g., high ambient light vs. loW ambient 
light), or to reduce energy consumption by using one sensor 
to determine Whether to activate another sensor. The actual 
operation of the Washroom device, hoWever, still depends on 
the output of a single sensor in currently knoWn systems, 
making them susceptible to the inherent operational Weak 
ness of the sensor. As a result, the Washroom device Will not 
engage accurately, causing either Wasted Water due to unnec 
essary device operation and/ or user inconvenience due to the 
failure of the device to operate When needed. 

[0005] There is a device for a detection system that can 
detect the presence and absence of a person near the Wash 
room device in a more accurate manner. 

SUMMARY OF THE INVENTION 

[0006] The invention is generally directed to a detection 
system for a Washroom device that evaluates outputs from 
tWo different types of sensors in determining Whether to 
activate the device (e.g., operate a valve in a sink, a lavatory, 
a urinal, etc.). One sensor is an active sensor having a 
transmitter and a receiver. The transmitter directs a light 
beam to a selected Zone and the receiver detects Whether the 
light beam is re?ected back to the sensor. The other sensor 
is a passive sensor that can detect changes in a heat signature 
around the Washroom device. 
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[0007] A controller evaluates the outputs from both the 
active sensor and the passive sensor to determine When to 
engage a system that operates the Washroom device. More 
particularly, the controller decides Whether or not to operate 
the Washroom device based on the combined outputs of the 
tWo sensors rather than on the output of either sensor alone. 
By considering the active and passive sensor outputs 
together rather than relying on outputs from only one type of 
sensor, the inventive system provides more robust detection 
capabilities, ensuring proper operation of the Washroom 
device. 

[0008] These and other features of the present invention 
can be best understood from the folloWing speci?cation and 
draWings, the folloWing of Which is a brief description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIGS. 1A and 1B are representative diagrams of 
Washroom devices incorporating a sensing system according 
to one embodiment of the invention; 

[0010] FIG. 2 is a block diagram illustrating the compo 
nents of the sensing system; and 

[0011] FIG. 3 is a table illustrating possible controller 
outputs for various combinations of sensor inputs. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0012] FIGS. 1A and 1B illustrate examples of possible 
Washroom devices that can incorporate a sensing system 100 
according to the invention. FIG. 1A illustrates a lavatory 
102 and FIG. 1B illustrates a bathroom sink faucet 104, both 
of Which include the inventive sensing system 100. As 
shoWn in the Figures, the sensing system 100 is positioned 
to detect the presence of a person 106 in an appropriate Zone 
108 of the Washroom device. If the person 106 is detected, 
the sensing system 100 Will engage a device control system 
101, Which causes the Washroom device to operate appro 
priately. For example, if the sensing system 100 is used in a 
lavatory 102, a ?ush valve (not shoWn) in the lavatory 102 
may be operated once the sensing system 100 senses that the 
person 106 has risen from a seated position. Similarly, if the 
sensing system 100 is used in the faucet 104, a valve (not 
shoWn) may alloW Water ?oW if it senses that the person’s 
hands are positioned under the faucet 104 for hand Washing. 

[0013] FIG. 2 is a block diagram illustrating one example 
of the sensing system 100 itself. The sensing system 100 
includes an active sensor 150, such as an active infrared (IR) 
or visible light sensor, and a passive sensor 152, such as a 
passive IR or visible light sensor. The active sensor 150 
includes a transmitter 154 that transmits a beam 156 into the 
desired Zone 108 and a receiver 158 for detecting Whether 
the beam 156 is re?ected back to the active sensor 150. If the 
person 106 is in the Zone 108, the beam 156 Will ideally be 
re?ected off of the person 106 toWard the receiver 158 as an 
active object detection signal. 

[0014] As noted earlier, hoWever, active sensors 150 expe 
rience some di?iculty With accurate detection because dif 
ferent surfaces re?ect light to different degrees. Some fabrics 
and ?nishes absorb light to such a large degree that very little 
of the beam 156 is re?ected back to the receiver 158. As a 
result, the active sensor 150 Will not detect the presence of 
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the person 106 and therefore Will not provide an output that 
Will cause the Washroom device to operate. 

[0015] To remedy this problem, the inventive sensing 
system 100 incorporates the passive sensor 152, Which 
operates in a different manner than the active sensor 150. 
Rather than transmitting a light beam, the passive sensor 152 
detects the person 106 by detecting a change in a tempera 
ture signature of the Zone 108 as a passive object detection 
signal. Thus, the passive sensor 106 Will detect body heat 
When the person 106 is in the Zone 108. HoWever, there are 
other situations Where temperature changes near the passive 
sensor 152 have nothing to do With the presence or absence 
of a person (e.g., When a hand dryer is turned on near the 
passive sensor 156). 

[0016] To improve the detection accuracy of the sensing 
system 100, the system 100 includes a controller 160 that 
conducts a sensing decision from the outputs of both the 
active sensor 150 and the passive sensor 152 to determine 
Whether or not to engage the device control system 101. The 
controller 160 causes the output of the sensing system 100 
to be based on the combined outputs of tWo different types 
of sensors rather than a single sensor or a single sensor type. 
The outputs of the active sensor 150 and the passive sensor 
152 therefore complement each other, Where each sensor 
compensates for any shortcomings in the other sensor When 
the controller 160 makes the sensing decision. 

[0017] FIG. 3 is a table illustrating one Way in Which the 
controller 160 conducts its sensing decision from the outputs 
from the active sensor 150 and the passive sensor 152. Note 
that other controller outcomes are possible depending on the 
desired application for the sensing system. 

[0018] In this example, if both the active sensor 150 and 
the passive sensor 152 receive their respective object detec 
tion signals, indicating that a person 106 is present in the 
selected Zone 108, then the controller 160 engages the 
device control system 101 (block 200). This Will cause, for 
example, the ?ush valve in the lavatory 102 to ?ush or the 
valve in the faucet 104 to open and alloW Water ?oW. 
Conversely, if neither the active sensor 150 nor the passive 
sensor 152 receives the object detection signal, it indicates 
that there is no person 106 in the Zone 108. Therefore the 
controller 160 does not engage the device control system 
101 in this case (block 201). 

[0019] If the active sensor 150 receives the active object 
detection signal but the passive sensor 152 does not receive 
the passive object detection signal, it indicates that the active 
sensor 150 detects a presence of an object in the Zone 108 
Without any corresponding temperature change detectable 
by the passive sensor 152. In other Words, the outputs of the 
active sensor 150 and the passive sensor 152 do not match. 
If this occurs, the controller 160 determines that more 
information is required (block 202). 

[0020] In this example, the additional information is 
obtained by checking the output of the active sensor 150 to 
determine Whether it is constant or varying. If the output 
from the active sensor 150 is constant and stable, then it is 
likely that the beam 156 detected by the receiver 158 in the 
active sensor 150 is being re?ected from a stationary object 
in the Zone 108 and not a person. The controller 160 
therefore does not engage the device control system 101 
(block 206). If there are signi?cant variations in the active 
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sensor 150 output, hoWever, then it is more likely that the 
received beam 156 is being re?ected off of the person 106. 
The controller 160 Will therefore assume that the person 106 
is present in this case and engage the device control system 
101 to operate the Washroom device (block 208). 

[0021] Similarly, if the active sensor 150 does not receive 
the active object detection signal but the passive sensor 152 
does receive the passive object detection signal, it indicates 
that the passive sensor 152 detects a change in the tempera 
ture signature Without the active sensor 150 detecting a 
corresponding object in the Zone 108. This may occur if the 
temperature signature change is caused by, for example, a 
nearby hand dryer. In this example, the controller determines 
that more information is needed (block 212). 

[0022] In this example, the controller 160 checks the 
output of the passive sensor 152 for changes in the tem 
perature signature. If the temperature signature is constant, 
it is more likely that the person 106 is present in the Zone 
108. In this case, the controller 160 engages the device 
control system 101, causing the Washroom device to operate 
(block 214). If the temperature signature is changing rapidly, 
hoWever, it is more likely that the temperature signature 
change is caused only by abrupt temperature changes in the 
ambient air. In this case, the controller 160 Will not engage 
the device control system 101 (block 216). 

[0023] Using a dual detection mechanism to detect the 
presence of a person near a Washroom device re?nes the 
detection process and avoids the problems inherent in cur 
rent detection systems that rely only on one type of detector 
to trigger device operation. By incorporating two different 
types of sensors and operating them in a complementary 
manner, the inventive system takes advantage of the bene?ts 
of each of the sensors. The sensors improve sensing of a 
person in front of a Washroom device by con?rming a signal 
from the active sensor against a signal from the passive 
sensor. The sensors therefore increase the likelihood of 
properly activating the Washroom device from a series of 
decisions based on the outputs from both of the sensors. 
Thus, using two different types of sensors detects an envi 
ronmental condition more accurately, thereby ensuring that 
the device Will be triggered accurately and appropriately. 

[0024] It should be understood that various alternatives to 
the embodiments of the invention described herein may be 
employed in practicing the invention. It is intended that the 
folloWing claims de?ne the scope of the invention and that 
the method and apparatus Within the scope of these claims 
and their equivalents be covered thereby. 

What is claimed is: 
1. A sensing system for a Washroom device, comprising: 

an active sensor that detects a re?ected beam in a Zone; 

a passive sensor that monitors a temperature of the Zone; 
and 

a controller that generates a sensing decision based on 
combined states of an active object detection signal 
from the active sensor and a passive object detection 
signal from the passive sensor, Wherein the sensing 
decision controls operation of the Washroom device. 

2. The sensing system of claim 1, Wherein the active 
sensor is one selected from an active infrared sensor and an 
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active visible light sensor, and wherein the passive sensor is 
one selected from a passive infrared sensor and a passive 
visible light sensor. 

3. The sensing system of claim 1, Wherein the controller 
engages a device control system that controls operation of 
the Washroom device if the controller receives both the 
active object detection signal and the passive object detec 
tion signal, and Wherein the controller does not engage the 
device control system if the controller receives neither the 
active object detection signal nor the passive object detec 
tion signal. 

4. The sensing system of claim 3, Wherein the controller 
checks for a change in the active object detection signal if 
the controller receives the active object detection signal and 
not the passive object detection signal, and Wherein the 
controller engages a device control system that controls 
operation of the Washroom device if the active object 
detection signal is changing, and 

Wherein the controller checks for a change in the passive 
object detection signal if the controller does not receive 
the active object detection signal and receives the 
passive object detection signal, and Wherein the con 
troller engages a device control system that controls 
operation of the Washroom device if the passive object 
detection signal is not changing. 

5. The sensing system of claim 1, Wherein the controller 
checks for a change in the active object detection signal if 
the controller receives the active object detection signal and 
does not receive the passive object detection signal, and 
Wherein the controller engages a device control system that 
controls operation of the Washroom device if the active 
object detection signal is changing. 

6. The sensing system of claim 1, Wherein the controller 
checks for a change in the passive object detection signal if 
the controller does not receive the active object detection 
signal and receives the passive object detection signal, and 
Wherein the controller engages a device control system that 
controls operation of the Washroom device if the passive 
object detection signal is not changing. 

7. A touchless Washroom device, comprising: 

a sensing system having 

an active sensor having a transmitter and a receiver, 
Wherein the transmitter transmits a beam into a Zone, 

a passive sensor that monitors a temperature signature 
of the Zone, and 

a controller that generates a sensing decision based on 
combined states of an active object detection signal 
from the active sensor and a passive object detection 
signal from the passive sensor; and 

a device control system that controls operation of the 
Washroom device based on the sensing decision. 

8. The device of claim 7, Wherein the device is one 
selected from the group consisting of a lavatory and a faucet. 

9. The device of claim 7, Wherein the device control 
system controls operation of the Washroom device by con 
trolling a valve in the Washroom device. 

10. The device of claim 7, Wherein the active sensor is one 
selected from an active infrared sensor and an active visible 
light sensor, and Wherein the passive sensor is one selected 
from a passive infrared sensor and a passive visible light 
sensor. 
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11. The device of claim 7, Wherein the controller engages 
the device control system if the controller receives both the 
active object detection signal and the passive object detec 
tion signal, and Wherein the controller does not engage the 
device control system if the controller receives neither the 
active object detection signal nor the passive object detec 
tion signal. 

12. The device of claim 11, Wherein the controller checks 
for a change in the active object detection signal if the 
controller receives the active object detection signal and not 
the passive object detection signal, and Wherein the control 
ler engages a device control system that controls operation 
of the Washroom device if the active object detection signal 
is changing, and 

Wherein the controller checks for a change in the passive 
object detection signal if the controller does not receive 
the active object detection signal and receives the 
passive object detection signal, and Wherein the con 
troller engages the device control system if the passive 
object detection signal is not changing. 

13. A method for detecting a person in a Zone of a 
Washroom device, comprising: 

transmitting a beam into the Zone; 

generating an active object detection signal if a re?ected 
beam is detected; 

monitoring a temperature signature in the Zone; 

generating a passive object detection signal if a change in 
the temperature signature is detected; 

generating a sensing decision based on combined states of 
the active object detection signal and the passive object 
detection signal; and 

controlling the Washroom device based on the sensing 
decision. 

14. The method of claim 13, Wherein the controlling step 
engages a device control system that controls operation of 
the Washroom device if both the active object detection 
signal and the passive object detection signal are generated, 
and Wherein the controlling step does not engage the device 
control system if neither the active object detection signal 
nor the passive object detection signal are generated. 

15. The method of claim 14, further comprising: 

checking for a change in the active object detection signal 
if the active object detection signal is generated and the 
passive object detection signal is not generated, 
Wherein the controlling step includes engages a device 
control system that controls operation of the Washroom 
device if the active object detection signal is changing, 
and 

checking for a change in the passive object detection 
signal if the active object detection signal is not gen 
erated and the passive object detection signal is gen 
erated, Wherein the controlling step includes engaging 
the device control system if the passive object detection 
signal is not changing. 

16. The method of claim 13, further comprising checking 
for a change in the active object detection signal if the active 
object detection signal is generated and the passive object 
detection signal is not generated, Wherein the controlling 
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step includes engages a device control system that controls 
operation of the Washroom device if the active object 
detection signal is changing. 

17. The method of claim 13, further comprising checking 
for a change in the passive object detection signal if the 
active object detection signal is not generated and the 

Jun. 15, 2006 

passive object detection signal is generated, Wherein the 
controlling step includes engaging a device control system 
that controls operation of the Washroom device if the passive 
object detection signal is not changing. 

* * * * * 


